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Background: Most authors agree that the twin pregnancies have a higher risk of
complications compared to singleton pregnancies. However, there is no unanimity as to whether the risk of complications in twin pregnancies resulting from in
vitro fertilization is higher than in twin pregnancies resulting from spontaneous
conception.
OBJECTIVE : The aim of this study was to estimate the frequency rates of complications in the second and third trimester of dichorionic-diamniotic twin
pregnancies resulting from IVF (group I) compared to dichorionic-diamniotic
and monochorionic-diamniotic twin pregnancies resulting from spontaneous
conception (group II and III).
RESULTS : The rate of cesarean section and cervical cerclage was significantly
higher in the group I. Polyhydramnios occurred less frequently in group I than in
group III. The discordant growth of fetuses occurred significantly more frequently
in the group I. The frequency of other complications did not differ in the studied
groups. The Apgar score was similar in the group I and II but significantly lower
in the group III compared to the group I.
CONCLUSIONS: 1) The frequency of complications in twin pregnancies after IVF
is similar to those in the twin pregnancies conceived spontaneously. 2) In the
twin pregnancies after IVF it is necessary to expect only a higher frequency of
caesarean sections, cervical incompetence and a discordant growth of the twins
when comparing with twin pregnancies conceived spontaneously. 3) In the twin
pregnancies after IVF the intrauterine fetal demise and polyhydramnios occurred
less frequently than in monochorionic-diamniotic pregnancies after spontaneous
conception.
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Introduction
Within the last 15 years, the number of twin pregnancies all over the world has grown by 50–60% (Ayres
& Johnson 2005; Collins 2007; Nicolaides & Węgrzyn
2006; Pison & D’Addato 2006; Ramsey & Repke 2003).
In Poland, the deliveries of twin fetuses constitute
approx. 1% of all the deliveries. 75% of all twin pregnancies is dizygotic and 25% monozygotic (Nicolaides
& Węgrzyn 2006; Sawicki & Sawicka 2003). The most
significant factors that influence the higher rates of twin
pregnancies, are nowadays as follows: advanced maternal age, the changes in the environment and first of all
a wider and more effective use of assisted reproductive
techniques including in vitro fertilization and ovarian
stimulation (Ayres & Johnson 2005; Blondel et al. 2006;
Malinowski et al. 2006).
Most authors agree that the twin pregnancies have
a higher risk of complications, concerning the course
of pregnancy itself, as well as the morbidity and mortality of fetuses and neonates, compared to singleton
pregnancies (Bornstein et al. 2009; Pinborg 2005; RauhHein et al. 2009; Szymański et al. 2009; Buresova et al.
2008, Velemínský Sr. et al. 2008; Florjański et al. 2009).
However, there is no unanimity as to whether the risk
of complications in twin pregnancies resulting from
in vitro fertilization is higher than in twin pregnancies
resulting from spontaneous conception (Helmerhorst et
al. 2004).
The aim of this study was to estimate the frequency
rates of complications in the second and third trimester of dichorionic-diamniotic twin pregnancies resulting from IVF compared to dichorionic-diamniotic and
monochorionic-diamniotic twin pregnancies resulting
from spontaneous conception.

Material and methods
The study included 572 twin pregnancies, delivered in
the Department of Gynecology, Obstetrics and Neonatology of the Wroclaw Medical University, from 1st
January 1995 till 31st July 2009.
The twin pregnancies were divided into three
groups. The first one consisted of 115 twin pregnancies
achieved through IVF. All pregnancies in this group
were dichorionic-diamniotic pregnancies, resulting
from the transfer of two fresh embryos. The second
group consisted of 303 dichorionic-diamniotic twin
pregnancies conceived spontaneously. In the third
group we surveyed 154 monochorionic-diamniotic
twin pregnancies also conceived spontaneously.
Chorionicity and amnionicity were established
by the use of ultrasonography in the first and second
trimester of pregnancy, which is consistent with the
procedures proposed by other authors (Baghdadi et al.
2003; Lee et al. 2006; Levy et al. 2003; Taylor 2006). The
following features were taken into account: occurrence
of the “lambda” or “tau” sign, the number and location

of placentas, thickness of the dividing membranes and
sex of the fetuses. The pregnant women for whom the
chorionicity and amnionicity could not be established
were excluded from the study. As a discordant growth of
the twins we assumed a difference in the birth weights
higher than 15%. The difference was calculated with the
following formula:
weight of the bigger fetus – weight of the smaller fetus
weight of the bigger fetus

×100%

In the I trimester the standard fetal ultrasonographic
assessment was carried out (Czuba et al. 2007).
Clinical data of the pregnant women, complications
in the course of pregnancies and the data concerning the
fetuses received in group I (pregnancies after IVF), were
compared to those received in group II (dichorionicdiamniotic pregnancies resulting from spontaneous
conception) and group III (monochorionic-diamniotic
pregnancies resulting from spontaneous conception).
The chi square test was performed for the statistic
analysis. As statistically significant we considered the
p-value below 0.05.

Results
The data concerning the patients from the studied
groups are presented in Table 1. Table 2 presents the
data concerning the pregnancy complications and the
Table 3 – the assessment of the status of the neonates.

Discussion
The increasing number of twin pregnancies, including
pregnancies resulting from IVF, causes that their proper
management has become more significant. The proper
medical management of twin pregnancies resulting
from IVF requires information what kind of complications and with what frequency can occur, as well as
whether the frequency of occurrence of these complications differs from the twin pregnancies resulting from
spontaneous conception.
So far, complications in the twin pregnancies resulting from IVF have been investigated in different aspects.
Only in few publications the chorionicity and amnionicity of the twin pregnancies were taken into account.
Shebl et al. (2009) revised the studies that compared
complications in twin pregnancies achieved through
assisted reproductive techniques (ART) with a group
of spontaneously conceived twin pregnancies (without
the division into monochorionic and dichorionic ones).
These authors indicated a higher percentage of caesarean sections, preterm deliveries and low birth weight of
the neonates in the group of twin pregnancies achieved
through ART, compared to the twin pregnancies after
spontaneous conception. They proposed that the physicians should inform their patients about a higher risk
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of complications when performing a multiple embryo
transfer. Similar results were presented by Manoura et
al. (2004). These authors compared the course of the
twin pregnancies and the birth status of the neonates in
73 pregnancies achieved through IVF and in 148 twin
pregnancies conceived spontaneously. They indicated a
higher risk of obstetric and neonatal complications in
the group of twin pregnancies resulting from IVF. In
this study neither the chorionicity nor amnionicity of
the twin pregnancies was taken into account.
Holliday (2007) also observed a higher frequency
of preterm deliveries, low birth weight of the neonates
and other obstetric complications in the group of twin
pregnancies achieved through IVF, compared to those
resulting from spontaneous conception. Similar results
were presented by Saygan-Karamursel et al. (2006),
Verstraelen et al. (2005) and Bibby & Stewart (2004).
Helmerhorst et al. (2004) analyzed 25 publications
that compared complications occurring in the singleton
and twin pregnancies resulting from ART with singleton and twin pregnancies conceived spontaneously.
They discovered that singleton pregnancies achieved
through ART have significantly more obstetric complications than singleton pregnancies conceived spontaneously. In opposition to that, twin pregnancies after
ART have significantly better perinatal outcome than
twin pregnancies after natural conception.
In a cohort study Ombelet et al. (2005) did not indicate any statistically significant differences between
twin pregnancies after intracytoplasmatic sperm
injection (ICSI) and those resulting from natural conception concerning the duration of pregnancy, birth
weight, Apgar score, perinatal death and congenital
malformations.
Suzuki et al. (2009) compared the frequency of complications in 64 twin pregnancies conceived by IVF with
87 twin pregnancies conceived spontaneously. They
took into account only primigravidae in dichorionicdiamniotic twin pregnancies aged 35 and more. In the
group conceived by IVF only the frequency of caesarean sections was higher than in the control group. The
duration of the pregnancy, neonates’ birth weight, Apgar
score, umbilical arterial pH as well as obstetric com-

plications such as: preeclampsia, gestational diabetes,
placental abruption, placenta praevia, birth weight discordance and fetal demise were similar in both groups.
Szymborska et al. (2007) surveyed 59 twin pregnancies after natural conception and after IVF, IVF-ICSI
and FET. They did not indicate differences in the birth
weight between those groups. The differences in the
birth status of neonates resulted only from the duration
of the pregnancy, not from the mode of conception.
The authors observed a high percentage of caesarean
sections (96,6%) – mainly elective ones.
Our study revealed that the age of the pregnant
women was significantly higher in the group I compared to the group II and III (Table 1). We also found
significantly more primigravidae in the first group. In
our opinion, this results from the fact, that in Poland
in vitro fertilization has not been refunded by the state,
hence the necessity of gathering funds for these procedures delayed the possibility of conception (Velemínský
& Tošner 2008; Velemínský Jr. et al. 2008a,b).
Comparing the duration of pregnancy between the
investigated groups (Table 2) we did not found any significant differences. The gestational age at the delivery
was approximately 35 weeks. The cesarean section rate
was significantly higher in the group I compared to the
group II and III. This resulted mainly from a bad obstetric history and from mothers’ fear of their children, not
from strictly obstetric indications. The frequency of the
complications such as: gestational hypertension and
preeclampsia, gestational anemia, thrombocytopaenia
and HELLP syndrome, placenta praevia, previous caesarean section scar dehiscence, gestational cholestasis,
urinary tract infection, premature rapture of membranes, gestational diabetes, uterine fibroids and crural
varices – did not differ in the studied groups. Cervical
cerclage was performed significantly more frequently
in the group I than in the group II and III. It may result
from the higher age of women in the group I. Polyhydramnios occurred with a similar frequency in the
group I and II, and less frequently in group I than in
group III.
The number of live-born neonates, their sex, average
birth weight, number of congenital malformations, as

Tab. 1. The clinical data of all patients (n=572).
Clinical data

Group I (n=115)
(twin pregnancies
after IVF)

Group II (n=303)
(dichorionic-diamniotic twin
pregnancies after spontaneous
conception)

p- valuesa

Group III (n=154)
(monochorionic-diamniotic twin
pregnancies after spontaneous
conception)

p-valuesb

Age (years)

31.0±4.0

28.7±5.2

0.0001

28.1±5.3

0.0001

Primigravidae (n,%)

81 (70.4%)

112 (36.9%)

0.001

82 (53.2%)

0.001

Ist delivery (n,%)

98 (85.2%)

140 (46.2%)

0.0001

88 (57.1%)

0.0001

a Comparison between group I and II
b Comparison between group I and III
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Tab 2. Pregnancy outcome.
Group I (n=115)
(twin pregnancies
after IVF)

Group II (n=303)
(dichorionic-diamniotic
twin pregnancies after
spontaneous conception)

p-valuesa

Group III (n=154)
(monochorionic-diamniotic twin
pregnancies after spontaneous
conception)

p-valuesb

35.4±3.1

35.6±3.8

N.S.

34.8±3.7

N.S.

< 32 weeks

15 (13.0%)

39 (12.9%)

N.S.

32 (20.8%)

N.S.

32-37 weeks

74 (64.4%)

161 (53.2%)

N.S.

83 (53.8%)

N.S.

> 37 weeks

26 (22.6%)

103 (33.9%)

N.S.

39 (25.4%)

N.S.

Caesarean section (n, %)

110 (95.6%)

198 (65.3%)

0.0001

121 (78.6%)

0.0001

Hypertension, preeclampsia
(n, %)

14 (12.1%)

22 (7.2%)

N.S.

11 (7.1%)

N.S.

Anaemia (n, %)

9 (7.8%)

35 (11.5%)

N.S.

12 (7.7%)

N.S.

Thrombocytopaenia and HELLP
syndrom (n, %)

0 (0.0%)

2 (0.6%)

N.S.

6 (3.9%)

N.S.

Placenta praevia (n, %)

2 (1.7%)

3 (0.9%)

N.S.

1 (0.6%)

N.S.

Previous Caesarean section scar
dehiscence (n, %)

0 (0.0%)

4 (1.3%)

N.S.

1 (0.6%)

N.S.

Cholestasis (n,%)

7 (6.0%)

16 (5.2%)

N.S.

11 (7.1%)

N.S.

23 (20.0%)

34 (11.2%)

0.03

10 (6.4%)

0.002

Durationof pregnancy (weeks)

Cervical cerclage (n, %)
Urinary tract infections (n, %)

9 (7.8%)

16 (5.2%)

N.S.

4 (2.6%)

N.S.

Premature rupture of
membranes (n, %)

35 (30.4%)

84 (27.7%)

N.S.

33 (21.4%)

N.S.

Polyhydramnios (n, %)

1 (0.8%)

5 (1.6%)

N.S.

11 (7.1%)

0.03

Diabetes (n, %)

1 (0.8%)

6 (1.9%)

N.S.

1 (0.6%)

N.S.

Uterine fibroids (n, %)

0 (0.0%)

4 (1.3%)

N.S.

4 (2.6%)

N.S.

Crural varices (n, %)

0 (0.0%)

3 (0.9%)

N.S.

1 (0.6%)

N.S.

N.S. – not statistically significant
a Comparison between groups I and II
b Comparison between groups I and III

well as the number of fetuses wrapped with the umbilical
cord did not significantly differ in the surveyed groups
(Table 3). The discordant growth of fetuses occurred
significantly more frequently in the group I than in
group II and III. The occurrence of intrauterine fetal
demise was similar in group I and II and significantly
lower in group I compared to group III. The fetal Apgar
score was also similar in the group I and II but significantly lower in the group III compared to the group I.

Conclusions
The frequency of complications in dichorionic-diamniotic twin pregnancies after IVF is similar to those in
the dichorionic-diamniotic and monochorionic-diamniotic twin pregnancies conceived spontaneously.
In the twin pregnancies after IVF it is necessary to
expect only a higher frequency of caesarean sections,
cervical incompetence and a discordant growth of the
twins when comparing with dichorionic-diamniotic
and monochorionic-diamniotic twin pregnancies conceived spontaneously.

In the twin pregnancies after IVF the intrauterine
fetal demise and polyhydramnios occurred less frequently than in monochorionic-diamniotic pregnancies after spontaneous conception. The birth status of
neonates is also better according to the Apgar score.
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